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(57) The inventive Offering Creation and Validation 
Component identifies all available resource types con- 
tained in the resource catalogue, generates a "GET 
TIMETABLE" resource management action 19 for each 
of those resource types, andfinally receives a time table 
20 containing all resource types with their assigned re- 
sources and their assigned free, reserved, and used 
time slots. 

By using that time - table : the OCAV generates a 
new time - table including all resource types with their 
assigned resources having a common free time slots. 
Then, the OCAV component generates a "GET COST" 
resource management action for each resource type in 
that new time - table, and assigns the calculated costs 
to the respective resource types resulting in a final time 
table. 

In further step, the OCAV 26 generates a "mapping" 
resource management action which maps the free re- 
source included in that final time - table to pre - defined 
service environments described in the resource cata- 
logue, and if the mapping has been successful, creates 
a list including all pre - defined service environments in- 
cluding their free time slots and costs. Finally, the OCAV 
generates an offering for each of those SEs, assigns a 
price to each Offering which is preferably calculated by 
certain business rules, and publishes it, preferably in a 
registry. 
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Description 

Field of the invention 

[0001] The subject of present invention relates to pro- 
vide IT - Services to customers in general, and in par- 
ticular how to dynamically and automatically set up of- 
ferings for IT - Services in order to optimize the rate of 
utilization of the service provider's existing resource in- 
frastructure. 

Background of the invention 

[0002] Inthetraditional outsourcing business the cus- 
tomers who want to concentrate on their core business 
hand over their IT - business or at least parts of it to 
service providers who run the IT - business for several 
customers. For each IT - business the service provider 
has to define a service environment. The term service 
environment as used in the present patent application 
defines all resources needed for a certain IT - Service 
to be provided to a customer, how to manage those re- 
sources in order to fulfill the conditions of the IT - Serv- 
ice, how to handle situations like resource shortages or 
resource over-provisioning, and the appropriate as- 
signed resource management actions like configuring 
or installing of said resources. Each IT - component 
within said service environment represents a so-called 
resource. For example a resource may be hardware (e. 
g. server), software (application programs), network 
with certain channel capabilities, disks etc. In normal sit- 
uations a lot of resources within the existing resource 
infrastructure are not used, however they cannot be pro- 
vided to other customers. 

[0003] In order to achieve a greater rate of utilization 
of the service Provider's infrastructure it would be ad- 
vantageous to create additional offerings in advance by 
identifying and using all free resources of the service 
providers infrastructure independently whether or not 
they are already assigned to a service environment. 
[0004] The present patent application describes a 
method and system which dynamically set up offerings 
for IT - Service by the service provider in order to opti- 
mize the rate of utilization of the service provider's ex- 
isting resource infrastructure. 

State of the Art 

[0005] Offering an IT-Service encompasses the pro- 
visioning of that IT-Service on certain business condi- 
tions for an either mid - or long term range. Normally, an 
IT-service will be specifically created and offered for a 
specific customer based on an IT-Service agreement. 
[0006] Based on that offerings, the Service Provider 
has to build up the required Service Environment (SE) 
to fulfill the offered IT - Services. 
[0007] In the State of the Art systems, the mapping of 
the offered IT - Service to the required Service Environ- 



ment is either a static lookup of the corresponding re- 
source management actions or a manual time consum- 
ing creation of them. The first method is applicable for 
static environments, i.e. each ODS gets exactly the 

5 same SE. In case of parameterized offerings, the corre- 
sponding resource management actions have to be de- 
fined and or adopted manually which is a complex and 
therefore error prone process. Typically the resource 
management actions are described by documentation, 

10 if at all, which lists the operator's tasks to be done in 
order to create and operate the customer's service en- 
vironment. Some steps of automation have already 
been achieved using installation and configuration pro- 
grams and/or scripts. However that type of automation 

15 still requires some kind of manual processing, at least 
the selection and parameterization of these programs, 
and their execution at the requested point in time. Au- 
tonomous resource control systems require all kind of 
resource management actions in a machine-readable 

20 form with defined syntax and semantics. The system 
creates and operates the SE according to defined rules 
and activities. The whole process of creation, operation 
and deletion of the SE must be supported by providing 
appropriate machine readable task lists, rules for the dy- 

25 namic allocation and de-allocation of resources, and the 
SE specific inter-component messaging (events and 
subscriptions). 

[0008] The prior art offering creation process normally 
starts with the creation of an IT -Service Offering. Then, 

30 a respective required service environment has to be 
built and assigned to that IT - Service. 
[0009] A disadvantage of such a procedure is that all 
resources of the Service Provider's resource infrastruc- 
ture which have been already assigned to a respective 

35 Service Environments are normally excluded from the 
creation of a new offering independently whether those 
resources have free time slots. 

Object of the present invention 

40 

[001 0] Starting from this, the object of the present in- 
vention is to avoid the disadvantage of the prior art and 
to improve the utilization of the Service Provider's infra- 
structure. 

45 

Brief summary of the invention 

[001 1 ] The inventive Offering Creation and Validation 
Component (OCAV) identifies all available resource 
50 types contained in the resource catalogue, generates a 
"GET TIME TABLE" resource management action for 
each of those resource types, and finally receives a time 
table containing all resource types with their assigned 
resources and their assigned free, reserved, and used 
55 time slots. 

[001 2] By using that time - table, the OCAV generates 
a new time - table including all resource types with their 
assigned resources having a common free time slots. 
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Then, the OCAV component generates a "GET COST" 
resource management action for each resource type in 
that new time - table, and assigns the calculated costs 
to the respective resource types resulting in a final time 
table. 

[0013] In further step, the OCAV generates a "map- 
ping" resource management action which maps the free 
resource included in that final time - table to pre - defined 
service environments described in the resource cata- 
logue, and if the mapping has been successful, creates 
a list including all pre - defined service environments in- 
cluding their free time slots and costs. Finally, the OCAV 
generates an offering for each of those SEs, assigns a 
price to each Offering which is preferably calculated by 
certain business rules, and publishes it, preferably in a 
registry. 

[0014] A preferred embodiment of the present inven- 
tion is to use the present invention to dynamically create 
short - term offerings for pre-defined Service Environ- 
ments that are specifically configured for short - term 
offerings. Those Service Environments are indicated by 
a short - term identifier. Those short - term offerings will 
be priced with special attractive conditions comparable 
to last minute travel offerings or Standby tickets in the 
airline industry. 

[0015] Examples for such short-term offerings are 
Web Server environments only needed for special pro- 
motion activities, or Bio Grid environments that are usu- 
ally needed for short-term, heavyweight calculations. 

Brief Description of the several views of the 
drawings 

[0016] The above, as well as additional objectives, 
features and advantages of the present invention will be 
apparent in the following detailed written description. 
[001 7] The novel features of the invention are set forth 
in the appended claims. The invention itself, however, 
as well as a preferred mode of use, further objectives, 
and advantages thereof, will be best understood by ref- 
erence to the following detailed description of an illus- 
trative embodiment when read in conjunction with the 
accompanying drawings, wherein: 

Fig. 1 shows the prior art Offering Creation Tool, 

Fig. 2 A shows the inventive Offering Creation and 
Validation component with its communicating com- 
ponents, e.g. resource catalogue, 

Fig. 2 B/C shows specific implementations of the 
Resource catalog which is preferably used by the 
present invention 

Fig. 3 A shows a floating diagram with the inventive 
method steps executed by the Offering Creation 
and Validation component, 



Fig. 3 B shows a sample of a time - table in XML 
which may be used by the present invention, 

Fig. 3 C shows a sample of a new time - table in 
5 XML including all resource types with their assigned 
resources having a common free time slots, 

Fig. 3 D shows a sample of a final time - table in 
XML which may be used by the present invention, 
10 and 

Fig. 3 E shows a sample of the result of the mapping 
step. 

15 [0018] With respect to Fig. 2 A : there is depicted the 
inventive Offering Creation and Validation component 
with its communicating function components. 
[0019] The new and inventive component of the 
present invention is the Creation and Validation compo- 
se nent 26 that is preferably part of the Service Provider's 
resource infrastructure or pool of resources 12. 
[0020] The inventive component may be preferably 
implemented in a client-server architecture in which the 
Customer 1 uses a Client System 2 with an Operating 
25 System like Microsoft Windows, and Internet Browser 
like Netscape, and the Service Provider 1 8 uses a Serv- 
er System 16 like IBM pSeries with an Operating System 
like IBM AIX, an Application Server like IBM WebSphere 
Application Server, and a Web server. The Server 1 6 of 
30 the Service Provider 18 has access to a pool of resourc- 
es 12 like hardware, programs, networks, disks etc via 
a resource management system 36. The pool of re- 
sources 1 2 may be owned and managed by the service 
provider 1 8 himself or the Service Provider 1 8 uses an- 
35 other Service Provider's pool of resources. The custom- 
er 1 preferably communicates with the service provider 
1 8 via communication protocol HTTPyTCPIP. 
[0021] Contrary to the prior art systems, the inventive 
OCAV 26 does not require the existence of offerings 7 
40 at all but only requires the existence of already defined 
service environments (SEs; 30) that are described in the 
resource catalogue 9. Only when those service environ- 
ments 30 map to identified free resources 1 7, then a new 
offerings 7 for those service environments 30 can be 
45 created and published. 

[0022] The process steps carried out by the inventive 
OCAV 26 may be briefly summarized as follows: 
[0023] The inventive OCAV component 26 identifies 
all available resource types contained in the resource 
50 catalogue 9, generates a "GET TIME TABLE" resource 
management action 19foreach of those resource types, 
and finally receives a time table 20 containing all re- 
source types with their assigned resources and their as- 
signed free, reserved, and used time slots. By using that 
55 time - table 20, the OCAV 26 generates a new time - 
table 22 including all resource types with their assigned 
resources having a common free time slots. Then, the 
OCAV component 26 generates a "GET COST" re- 
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source management action 23 for each resource type 
in that new time -table, and assigns the calculated costs 
to the respective resource types resulting in a final time 
table 24. 

[0024] In further step, the OCAV 26 generates a "map- 
ping" resource management action which maps the free 
resource included in that final time - table to pre - defined 
service environments 30 described in the resource cat- 
alogue 9, and if the mapping has been successful, cre- 
ates a list 27 including all pre - defined service environ- 
ments 30 including their free time slots and costs. Final- 
ly, the OCAV 26 generates an offering 7 for each of those 
SEs 30. assigns a price to each Offering 7 which is pref- 
erably calculated by certain business rules, and publish- 
es it, preferably in a registry. 

[0025] The Resource Catalogue 9 being used by the 
OCAV 26 provides access to descriptions of all available 
resource types provided by the pool of resources as well 
as descriptions of service environments 30 which are 
either assigned to a certain customer (customer specific 
service environments) or will be offered to a customer 
(pre - defined service environment descriptions). Each 
service environment is described by all resources in- 
cluding references to their assigned resources needed 
for a specific SE , how to manage those resources in or- 
der to fulfill the conditions of that specific SE, how to 
manage those resources, how to handle situations like 
resource shortages or resource over-provisioning, and 
the appropriate assigned resource management ac- 
tions like configuring or installing of said resources. 
[0026] In more detail, there are base resource types 
as well as complex aggregated resource types are de- 
scribed in the resource catalogue. 
[0027] Base resource types contain references to cer- 
tain programs (interpretable tasks) which are able to ex- 
ecute the resource management actions (e.g. create/ 
delete) for these resources, interface information for 
said programs, and additional data necessary to man- 
age the resources by a resource management system. 
[0028] For example the base resource type "server 
system" is described by a reference to its resource man- 
agement actions. These resource management actions 
are interpretable tasks such as creation and deletion of 
a resource in machine-readable form. For example such 
an action may be described by an URL which references 
a Web Service. The base resource type definitions and 
the corresponding management actions may be provid- 
ed by the resource manufacturer or the service provider 
itself. 

[0029] Beside these base resource types, the re- 
source catalog contains categorized aggregated re- 
source types, which provide several abstraction levels 
within the resource catalog. Again, these aggregated re- 
source types may be provided by certain resource man- 
ufactures or created by the service provider according 
to its needs. 

[0030] An aggregated resource type contains refer- 
ences to one or more other resource types with certain 



parameters for them or a certain combination of them 
or both. E.g. an aggregated resource type 'HIGH-SE- 
CURE FIREWALL' may reference to the 'STANDARD 
FIREWALL' with configuration parameter to only open 

5 port 80, where 'MEDIUM-SECURE FIREWALL' refer- 
ences the same 'STANDARD FIREWALL' but with con- 
figuration parameters to open port 80 AND 1 024. An ex- 
ample where multiple resource types are referenced is 
the aggregated resource type 'SECURE WEBSERVER 1 

10 which may reference a 'WEBSERVER' resource type 
and a 'FIREWALL' resource type with their appropriate 
parameters. 

[0031] Fig. 2 B and Fig. 2 C show examples of the 
categorization of resources. The categories are used to 

15 build higher abstracted resource. Technical details such 
as base resource types and their configuration param- 
eters are hidden on the higher abstraction levels and 
are represented by categorization information (such as 
'SECURE' or 'UNSECURE'). 

20 [0032] The resource catalog may be preferably imple- 
mented as a certain table in a database or even just as 
plain XML file or files. Fig. 2 B shows a sample extract 
of such a XML file which defines an aggregated re- 
source type "SECURE WEBSERVER", which consists 

25 of a HTTP FIREWALL and a STANDARD WEBSERV- 
ER. Fig. 2 C shows a sample extract of such a XML file 
which describes a base resource type "HTTP FIRE- 
WALL". 

[0033] In order to participate of a resource type in the 
30 inventive Offering Creation and Validation component 
26, the respective resource types with their referenced 
management actions (e.g. create, delete etc.) need to 
be extended to manage and provide access to usage 
information (reserved, free, used time slots) of their as- 
35 signed resources and the respective cost for each of 
those resource types. 

[0034] The existing resource management actions 21 
(e.g. delete, create, etc) for resource types are extended 
to provide access to a time -table 22 including free, used 

40 and reserved time slots for all resources. 

[0035] The time - table 22 can be preferably queried 
from the respective resource type by the GetTimeTable 
resource management action 19. This action returns a 
time - table 22 for all resources of the resource type for 

45 a given time frame. A time frame is specified by the pa- 
rameters startTime and endTime. 
[0036] The time - table 22 contains entries for each 
resource of respective resource type. Each resource 1 7 
is represented by an entry in the time - table 22. 

50 [0037] Entries are filled time slots whenever a re- 
source 

is reserved for a service environment. Reservation is a 
resource management action that does not involve the 
resources themselves. It does not necessarily mean 
55 that the resource is used within that time frame, 

is assigned to a service environment. Assignment of a 
resource means that the resource is used within the 
service environment. Unassigned and unreserved re- 
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sources are marked as free. 

[0038] The time - table 22 can be implemented as a 
database table where each row of the table represents 
a resource and the columns represent free, used and 
reserved time slots or as an XML file. 
[0039] Furthermore, the resource management ac- 
tions for the resource types are extended by a "Get 
Cost" management action 23 to calculate cost for a re- 
source for a given free time slot. 
[0040] The cost can be queried from the resource type 
by the "GET cost" management action 23. This resource 
management actioneturns cost 25 assigned to a specific 
resource of a resource type. The result of this "Get cost" 
management action may have a XML structure. 
[0041] The latter process of creation of an offering 
based on list including the resource types with their as- 
signed resources, their respective free time slots, and 
their costs is described in more detail with respect to 
Fig. 3. 

[0042] A resource type can assign cost for a resource 
and a given time frame either statically by returning a 
fixed cost that has been assigned to a resource type by 
the provider of the resource type or dynamically by ex- 
ecuting a calculation algorithm. 
[0043] The resource management actions them- 
selves may be included in the Resource Catalogue 9 or 
may be included in a separate Resource management 
action Catalogue 21 . 

[0044] These resource management actions 21 
which are provided by a resource management actions 
catalog are a collection of items of interpretable tasks 
23'-25' operate the pre-defined Service environment. 
These tasks may be references to resource specific in- 
stallation and/or configuration programs 23" - 25" (see 
Fig. 6 B) or may be just described by the URL pointing 
to a web service. 

[0045] Finally as described in the method below, 
these individual tasks for each resource are combined 
into a specific Service Environment task. To be machine 
readable, that composite task may be described using 
workflow technology, with all the resource specific sub 
- tasks which are individual activities in the workflow. 
The workflows itself may be described using e.g. a XML 
file according to the BPEL (Business Process Execution 
Language). This workflow description can be deployed 
into the workflow engine of the Resource Manager and 
executed as needed, 

decision logic which can be implemented in the form of 
rules deployed into the rules engine of the Resource 
Manager. For example there may be rules for modeling 
the service provider business model, i.e. rules defining 
which customer out of the set of supported customers 
is the most critical in terms of business value, as this 
customer will be preferred in case of resource shortage. 
Another example are rules which define certain limits, 
and the actions to be taken in case the limits are missed. 
If these rules are deployed into the rules engine of the 
Resource Manager can e.g. autonomously react on cer- 



tain situations and trigger the appropriate actions such 
as adding or removing resources to or from the custom- 
er's specific service environment, 
events and subscriptions for events in order to enable 

5 communication between the participating resource 
management actions. This communication is necessary 
to e.g. propagate any state changes on the resources 
to the resource control system, so it can act as required. 
These events are the base for the situation detection 

10 and rules evaluation as described above. 

[0046] The whole creation and operation of the Serv- 
ice Environment can be done by an autonomous Re- 
source Manager which is not part of that invention. In 
order to meet the Service Environment, the Resource 

15 Manager must be configured with Service Environment 
specific definitions, which are the resource manage- 
ment actions for the specific Service Environment. 
[0047] The lifetime of a provisioned Service Environ- 
ment can vary from days over weeks to months depend- 

20 ing on the concrete scenario. This creates unused ca- 
pacity for service providers. The inventive Offering Cre- 
ation and Validation component is the means to bring 
unused capacity to consumers. 

[0048] The present invention may be preferably used 
25 on following application areas 

Web Serving Environments, where an extension of 
the available capacity for special peek loads is re- 
quired 

30 - Media companies that need extension to streaming 
capacity for upcoming video streaming events, 
Software Development companies, where Applica- 
tion Development and Testing Departments require 
test systems such as zLinux images on short term 
35 notice, 

BioGrid companies require additional capacity for 
peek loads during heavyweight calculation proc- 
esses 

40 [0049] A typical scenario for using the present inven- 
tion may be a web fashion shop. 
[0050] The shop wants to set up a special advertising 
and promotion action before Christmas. Therefore it 
needs an extension to its existing web capacity within a 
45 week for the following two weeks at best price. After- 
wards this capacity is no longer needed. 
[0051] With the proposed inventive OCAV compo- 
nent, the capacity planning atthefashion shop may con- 
tact the xSP and look for the cheapest offering for the 
50 appropriate time frame. 

[0052] Consider now the xSP who offers unused ca- 
pacity on short term notice to consumers. 
[0053] The fashion shop contacts the xSP site, se- 
lects an appropriate offering depending on time frame 
55 and price and subscribes to it. The xSP provisions the 
required web capacity for the subscribed time frame. 
[0054] With respect to Fig. 3, there is depicted a float- 
ing diagram with the inventive method steps executed 
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by the Offering Creation and Validation component. 

1 . Method step - build time - table of free time slots for 
resource types/resources 20 

[0055] As a first step, the Offering Creation and Vali- 
dation Component 26 identifies all resource types in- 
cluded in the resource catalog 9. To create a time - table 
of free, reserved and used time slots of all resources for 
each resource type 20, the resource management ac- 
tions 21 for each resource type is invoked. The time - 
table including free, reserved and used time slots is pro- 
vided by the getTimeTable resource management ac- 
tion 22. 

[0056] The Offering Creation and Validation compo- 
nent 26 iterates through the list of base resource types 
for a time frame defined by the parameters startTime 
and endTime of the getTimeTable resource manage- 
ment action. 

[0057] The result of this step is a time -table including 
all identified resource types, their assigned resources, 
and their respective reserved, used, and free time slots 
20. Fig. 3 B shows a sample extract of a time - table in 
XML which describes the base resource types, their as- 
signed resources, and their respective reserved, used 
and free time slots. 

[0058] As a next step 25, this time - table 20 is to proc- 
essed to identify the common free time slots of all re- 
sources contained in the time - table 20. 
[0059] As a result a new time - table 25 is created in- 
cluding all resource types and their assigned resources 
which have a common free time slot. 
[0060] Fig. 3 C shows a sample extract of a time - ta- 
ble 25 in XML including all resource types and their as- 
signed resources which have a common free time slot. 



3. Method step - map free identified resources included 
in the final time - table to mappable pre-defined service 
environments 29 

5 [0064] Now, the free resources included in the final 
time - table are mapped to pre-defined SEs by iterating 
through the final time - table. Preferably, the SEs have 
an identifier allowing mapping of free resources to that 
specific SED. 

10 [0065] For each SE, each resource type entry of this 
final time - table is checked against the result generated 
in the step described above. The mapping could be 
done by resource type and resource name. 
[0066] As a result of the mapping step 29, a SE list 

15 may be returned including all successful mapped SEs, 
their free time slots, and their costs. 
[0067] Fig. 3 E shows a sample extract of a SEDD list 
in XML. 

[0068] The cost which is assigned to a mapped SE is 
20 usually the sum of the costs for the free resources ref- 
erenced by the SED. 

4. Method step: Associate prices to the mapped 
Services Environments 30 

25 

[0069] Each of the Service Environments has already 
a cost assigned. However, the final price calculation de- 
pends on the service providers business rules. 
[0070] That is, in addition to assigning cost to an iden- 
30 tified, mappable SE, the Offering Creation and Valida- 
tion component calculates a price for each mapped SE 
which is included in the list. It may interact with a sepa- 
rate pricing component 31 . 

35 5. Method step: creating offerings for all mapped SEs 32 



25 



30 



2. Method step - Assign cost to free resources of the 
existing time - table 28 

[0061] Next step is to assign costs to the identified 40 
free resources 120 in the new time - table 28. This is 
done by querying the cost for the free resources by in- 
voking the getCost resource management action 23. 
This action returns costs for all resource types which are 
preferably included in the new time - table. 45 
[0062] As a result, a final time-table is created includ- 
ing all resource types, their assigned resources which 
have a common free time slot, and their assigned re- 
spective costs. 

[0063] Fig. 3 D shows a sample extract of a final time 50 
- table in XML including all resource types, their as- 
signed resources which have a common free time slot, 
and the respective costs. 



[0071 ] After a price has been assigned to the mapped 
SEs, the final offering is be generated 32 and then pub- 
lished 33. 

[0072] The generated offering may be an XML file it- 
self. Then, the offering is then be published 33 to any 
public, private or semi-public registry 4. In addition, the 
brokers may be informed about new available offering, 
e.g. via email. 



Claims 

1 . Method for dynamically and automatically setup of- 
ferings for IT - Services by a Service Provider, 
wherein each IT -Service to be offered to a custom- 
er is described by a Service Environment descrip- 
tion (SED), wherein each Service Environment de- 
scription defines all resource types needed to exe- 
cute said Service Environment, wherein said Serv- 
ice Environment descriptions as well as descrip- 
tions for all resource types available in the Service 
Provider's resource infrastructure are included in a 
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Resource catalogue, wherein said method compris- 
es the steps of: 

identifying all resource types being part of Serv- 
ice Provider's resource infrastructure, 5 

accessing their respective free, reserved and 
used time slots (20), 

identifying all resources types sharing a com- 10 
mon free time slot with other resources types 
(25), 

mapping said identified resources types shar- 
ing a common time slotto said Service Environ- 15 
ments described in the resource catalogue 
(29), and 

creating offerings for said service environments 
which are successfully mapping to said re- 20 
sources types sharing a common time slot (32) . 

2. Method according to claim 1 , further comprising the 
step of: 

25 

calculating costs for each resource type shar- 
ing a common free time slot, and 
assigning said cost to said respective resource 
type (28). 

30 

3. Method according to claim 1 , further comprising the 
step of: 

calculating the overall costforeach Service En- 
vironment which is successfully mapping with 35 
said resource types having a common free time 
slot, 

assigning said overall cost to said respective 
Service Environment. 40 

4. Method according to claim 3, further comprising the 
steps of: 

Calculating a price for each Service Environ- 45 
ment by using Service Provider's business 
rules, 

assigning said price to said respective Service 
Environment (30). 50 

5. Method according to claim 4, further comprising the 
steps of: 

Creating an offering for each Service Environ- 55 
ment including said assigned price (32), and 

Publishing said offering (33). 



6. Method according to claim 1 , wherein said Service 
Environments contains an mapping identifier which 
allows to use the Service Environment for mapping. 

7. Method according to claim 1 , wherein said offering 
is a short-term offering. 

8. System for dynamically and automatically setup of- 
ferings for IT - Services comprising: 

a resource catalog (9) containing descriptions 
of Service Environments (30) as well as de- 
scriptions of resource types belonging to the 
Service Provider infrastructure including refer- 
ence information to execute resource manage- 
ment actions for said resource types as well as 
information about dependencies of said re- 
source types . 

an offering creation and validation component 
(26) providing: 

means for identifying all available resource 
types described in the resource catalogue, 

means for accessing a time - table (20) for 
each of those resource types including all 
resource types with their assigned resourc- 
es and their assigned free, reserved, and 
used time slots, 

means for generating a new time - table 
(22) including all resource types with their 
assigned resources having a common free 
time slot, 

means for mapping said free resources in- 
cluded in said new time-table to service en- 
vironments description contained in the re- 
source catalogue (9), 

means for creating a list (27) including all 
service environments with their assigned 
free time slots, if said free resources includ- 
ed in list are mapping to said Service En- 
vironments, 

means for creating an offering (7) for each 
of Service Environment (30) which has 
been successfully mapped. 

9. System according to claim 8, wherein said resource 
catalogue includes for each resource type a refer- 
ence to execute a Get time - table management ac- 
tion (19) for receiving a time - table including free, 
reserved, and used time slots of each resource 
type, and 
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10. System according to claim 8, further comprising a 
means for accessing costs for each resource type 
and assigning said cost to said respective resource 
type included in said new time - table. 

5 

1 1 . System according to claim 8, wherein said resource 
catalogue includes for each resource type a refer- 
ence to execute a Get Cost management action 
(23) for creating a final time - table including costs 

for each resource type. 10 

12. System according to claim 8, further comprising a 
means for calculating costs for said Service Envi- 
ronments which have been successfully mapped, 
and assigning said cost to said respective Service 15 
Environment in said final time - table. 

13. System according to claim 8, further comprising 
means for creating a price for each offering and in- 
cluding said price into said respective offering. 20 

14. System according to claim 8, wherein each Service 
Environment description includes a mapping iden- 
tifier allowing mapping of said Service Environ- 
ments (30). 25 

1 5. System according to claim 8, wherein said resource 
catalogue includes for each resource type a refer- 
ence to execute a mapping management action for 
mapping said free resources included in said new 30 
time - table to service environment descriptions (30) 
contained in said resource catalogue (9). 

16. Computer program product stored in the internal 
memory of a digital computer, containing parts of 35 
software code to execute the method in accordance 
with claim 1 -7 if the product is run on the computer. 



40 



45 



50 



55 



8 



EP 1 550 969 A2 



Offering Creation Tool 



Service Provider 



Offering 




Secure Clonable 






Webserver 






10$ per Day fixed, 






5$ per Clone 






Fast Compute \ 




Server 




200 $ per Day 




fixed, 500 $ per^ 




Server 



Resource Catalog 



Service Environment Definition 

Secure Webserver 
Secure Clonable Webserver 
/ High available Mail Server 

Fast ComputeServer 

Resource Types 

Firewall 
LoadBalancer 
Webserver 
Database Server 
Compute Server on SP2 
MailServer 
MailServer on zOS 

Rating Packages 

Fixed rate 1:10$ per day plus 
^ Variable rate 1:5$ per clone per day 
^ Fixed rate 2: 200$ per day 
Variable rate 2: 500$ per server 



FIG. 1 



9 



EP 1 550 969 A2 




EP 1 550 969 A2 



The following example shows a sample extract of a XML file 
which describes an aggregate resource type. 

<?xml version= ,, 1.0 n encoding= ,, UTF-8 ,, ?> 
<resourcetype> 

<i denti f i cati on> 

<name>SECURE WEBSERVER</name> 
</i denti f i cati on> 
<expansion> 
<node> 

<i denti f i cati on> 

<name>HTTP FiREWALL</name> 

</ i denti f i cati on> 
</node> 
<node> 

<i denti f i cation> 

<name>STANDARD WEBSERVER</name> 
</i denti f i cati on> 
</node> 
</expansion> 
</resourcetype> 

FIG. 2B 



The following example shows a sample extract of a XML file 
which describes a base resource type. 

<?xml version="1.0" encoding="UTF-8 n ?> 
<resourcetype> 

<i denti f i cati on> 

<name>HTTP FiREWALL</name> 
</i denti f i cati on> 
<partwSDL> 

<wsdl URL>http : //l ocal host : 8080/ 

Fi rewal lServiceProvider .wsdl</wsdlURL> 

</partwSDL> 
</resourcetype> 



FIG. 2C 



11 



EP 1 550 969 A2 



26 




Find all resource types 



^20 



create time-table of free, 
^served, used res ources 

— i — ^1 ~ 25 

TBuild time-table of free^ ^ 
resources 

^T_Z 



^Assign cost to free resources 




1 



map free resources to SEs 



30 



-calculate price for identified=<^_ 
^Es^ _____ — 

r"32 



X 

create offering(s) 



<_j>ublish offering(s) 



33 



21 



22 



29 



resource management 
actions: > 

getTimeTable(startTirnd, 
endTime) 




31 



pricing 
component 



registry 



FIG . 3A 



12 



EP 1 550 969 A2 



<?xml version="1.0" encodi ng="UTF-8"?> 
<resou rcesTi meTabl e> 
<resourceType> 

<i dentif i cation>Operati ngSystem</i denti f i cati on> 
<resource> 

<i denti f i cati on>zOS</i denti f i cati on> 
<f reeTimeSlots> 

<s"lot>2003-ll-01:00:00:00 - 2003-11-10:00 : 00: 00</s"lot> 
<slot>2003-ll-ll:00:00:00 - 2003-ll-13:00:00:00</slot> 
</f reeTi mesl ots> 
<usedTimeS"lots> 

<slot>2003-ll-10:00:00:00 - 2003-ll-20:00:00:00</slot> 
</usedTi mesl ots> 
<reservedTi mesl ots> 

<s"lot>2003-ll-20:00:00:00 - 2003-11-30:00 :00:00</s~lot> 
</reservedTi meSlots> 
</resource> 
<resource> 

<identi f i cati on>zLi nux</i denti f i cati on> 

<f reeTi mesl otsx/f reeTi mesl ots> 

<usedTimeSlots> 

<slot>2003-ll-01:00:00:00 - 2003-11- 30: 00: 00 :00</slot> 
</usedTi meSl ots> 

<reservedTimeSlotsx/reservedTimeSlots> 
</resource> 
</ resou rceType> 
</resourcesTimeTab1e> 

FIG . 3B 



<?xml version="1.0" encodi ng="UTF-8"?> 
<ResoureTypeFreeLi st> 
<resourceType> 

<i denti f i cati on>0pe rati ngSystem</i denti f i cati on> 
<resource> 

<i denti f i cat i on>zOS</i denti f i cati on> 

<freeTimeSlot>2003-ll-01:00:00:00 - 2003-11-10 : 00: 00 :00</f reeTi meSlot> 

<resource> 
</ resou rceType> 
< resou rceType> 

<i denti ti cati on>i_oadbal ance r</i denti f i cati on> 

<f reeti meSl ot>2003- 11-01 : 00 : 00 : 00 - 2003- 11-10 : 00 : 00 : 00</t i meSl ot> 
</ resou rceType> 
<resourceType> 

<i denti ti cati on>webSe rver</i denti f i cati on> 

<f reeti meSl ot>2003- 11-01 : 00 : 00 : 00 - 2003- 11-10 : 00 : 00 : 00</t i meSl ot> 
</resourceType> 

</ResourceTypeFreeLi st> 



FIG . 3C 
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<?xml version="1.0" encoding= ,, UTF-8"?> 
<resourcesCost> 
<resourceType> 

<i denti f i cati on>Fi rewal 1 </i den ti f i cat i on> 

<resource> 

<i denti f i cati on>Ci sco Fi rewal 1 </i denti f i cati on> 

<f reeTi meSl ot>2003-ll-01 : 00 : 00 : 00 - 2003-11-10 : 00 : 00 : 00</f reeTi meSl ot> 
<cost>40</cost> 
</resource> 
</resourceType> 
<resourceType> 

<i denti fi cati on>LoadBal ancer</i denti f i cati on> 
<resource> 

<i denti f i cati onx/i denti f i cati on> 

<f reeti meSl ot>2003-ll-01 : 00 : 00 : 00 - 2003-11-10 : 00 : 00 : 00</ti meSl ot> 
<cost>50</cost> 
</resource> 
</resou rceType> 
<resourceType> 

<i denti fi cati on>WebSe rve r</i denti f i cati on> 
<resource> 
<i denti f i cati on>Apache</i denti f i cati on> 

<f reetimeSl ot>2003-ll-01 : 00 : 00 : 00 - 2003-11-10 : 00 : 00 : 00</ti meSl ot> 
<cost>100</cost> 
<resource> 
</resou rceType> 



FIG . 3D 



<?xml version="1.0" encodi ng="UTF-8"?> 

<SEDLi St> 

<SET name="Secure Clonable webserver"> 
<f reeTi meSl ot>2003 -11-01 : 00 : 00 : 00 - 
<cost>370</cost> 

</SET> 

<SET name="Clonable webserver"> 

<f reeTi meSl ot>2003 -11-10 : 00 : 00 : 00 - 
<cost>170</cost> 

</SET> 

<SET name= ,, FastComputeServer"> 

<f reeTi meSl ot>2003 -11- 30 : 00 : 00 : 00 - 
<cost>1170</cost> 

</SET> 
</SEDLi St> 



2003-11-10 : 00 : 00 : 00</f reeTi meSl ot> 
2003-11-20 : 00 : 00 : 00</f reeTi meSl ot> 
2003-12-24 : 00 : 00 : 00</f reeTi meSl ot> 



FIG . 3E 
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